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Abstract 
This literature review reveals the current research focus, underlying themes and prominent 
research gaps in the Virtual Reality (VR) literature. 89 journal articles from the 22 years are 
thematically analysed in order to non-obvious reveal interconnections and themes, including 
research focus over time and underlying themes by research discipline. Over half of all papers 
focus on the need to understand the VR shopping consumer, yet no consensus exists as to what 
the optimal experience is or how to design effective v-Commerce stores. The most prominent 
research gaps are related to the unique HCI aspects in v-Commerce that influence shopping 
behaviours. The impact of this review is establishing the current challenges and future directions 
for academia in order to make v-Commerce a viable reality. Specifically, future research should 
focus on develop human factor theory in VR shop design (i.e. social dimension, eye-tracking 
etc.).  
Keywords: Virtual Reality, Retail, e-Commerce, Human Factors, Augmented Reality, v-
Commerce 
1 Introduction 
This paper reviews Electronic Commerce (e-Commerce) and consumer technology focused 
literature in order to detect key gaps and limitations in the literature must be contrasted to key 
developments and proposed applications. Through this, future research shall be directed towards 
making Virtual Reality (VR) and Augmented Reality (AR) viable platforms for e-Commerce 
beyond the two-dimensional limitations of screens. 
Previously literature reviews on Virtual Reality have been conducted in fields such as Education 
(Freina and Ott, 2015), Tourism (Guttentag, 2010), Military (Rizzo et al., 2011), Healthcare 
(Nichols and Patel, 2002), Clinical trial (Cook and Triola, 2009), Therapy (Moreira et al., 2013), 
Urban planning (Simpson, 2001), Entertainment/Gaming (Connolly et al., 2012) and Engineering 
(Cecil and Kanchanapiboon, 2007). However, retail, e-Commerce and Virtual Commerce (v-
Commerce) are absent from contemporary VR/ AR literature reviews, presenting a void in 
academic knowledge which needs to be addressed. 
The aim of this literature review is to direct research projects into as yet under explored to 
increase the efficiency and effectiveness of the retail research community. To achieve this aim, 
three research objectives were created: 
1. We need to reveal the current focus of VR/ AR research to appraise the research areas 
which are well understood and thus less suitable for innovative potential exploration. 
2. We need to expose underlying themes in the VR/ AR research outside of explicit 
research focus to understand which disciplines are under researched relating to 
beneficial technological applications. 
3. We need to uncover the most prominent research gaps related to VR/ AR to direct 
research projects that shall address critical issues essential to technological 
breakthroughs. 
In addressing the research objectives, this literature review makes the following key 
contributions: 
• Over half of all papers focus on the need to understand the consumer experience 
integrating with (Section 3.1), and shopping through v-Commerce, yet no consensus 
as to what the optimal experience is or how to design effective v-Commerce stores 
exists (Section 3.3). 
• The majority of papers include underlying themes relating to UX design and purchase 
behaviour motivators, despite the apparent technological focus of the majority of the 
literature (Section 3.2). 
• The most prominent research areas that need addressing are shown to be related to the 
unique HCI aspects in v-Commerce that effectively influence shopping behaviours in 
order to make VR/ AR platforms financially viable (Section 3.3). 
2 Methodology 
The principle sampling method was protocol driven, outlining the academic databases, search 
terms and filters the outset of the investigation. To reduce the influence of database bias, three 
databases were selected for their excellence in the academic research community; Web of 
Science, Google Scholar and Scopus. The search terms used in the resource collection process 
has been identified as technology and consumer aspects; presented in Table 1. These were 
identified through a close initial reading of the most prominent VR/ AR literature (Bonetti, 
Warnaby, & Quinn, 2018; Dacko, 2016; Papagiannidis, Pantano, See-To, Dennis, & Bourlakis, 
2017).  
Table 1. Literature Review Search Terms 
Technology aspects Consumer aspects 
• 3D store 
• Future of shopping 
• Interactivity 
• Technological innovation 
• Technology retail 
• V-Commerce 
• Virtual environment 
• Virtual reality 
• Virtual reality retailing 
• Virtual shopping 
• Virtual social 
• Vividness 
• Consumer perception 
• Consumer reaction 
• Consumer satisfaction 
• Consumer/purchase behaviour 
• Shopping experience 
• Shopping motivations 
 
To reflect the current state of research into VR/ AR, the literature review focused primarily on 
papers from 2016 onwards. However, inclusion of earlier work (2001 onwards) was allowed for 
historic comparisons to be drawn. Therefore, 70% of the papers were 2013 onwards. 
To discover more advanced literature than our preconceived notions of protocol driven search 
strategy would allow for, forward snowball sampling was applied; in line with recognised 
Literature Review guidelines (Jalali and Wohlin, 2012; Kitchenham and Charters, 2007). In this 
application, key papers on AR and VR were identified from the reference lists of significant 
articles, revealing important and influential material for the literature review. 
Literature collection took place between October ‘17 and February ’18, resulting in 89 pivotal 
journal articles being collected. Starting with Web of Science, each of the search terms (see Table 
1) were sought, filtering by the criteria specified above. Selecting high-quality journals which 
review the literature, beginning with the most recent publications and work back in time. Papers 
deemed relevant were downloaded in PDF form and stored within NVivo 11. During the analysis 
of the journals, key cited papers were identified, before being found, critiqued, and subsequently 
downloaded. Once the snowball sampling trail had stopped being fruitful, the next search term 
was investigated in the same way. Following this, the additional search engines were checked for 
the search terms to ensure all key papers were identified. To keep up to date, continue searching 
the literature during analysis process. Only academic sources (journal articles, conference papers, 
periodicals and academic books) were accepted in the resource collection phase. This was to 
ensure the focus of the paper remained academic and grounded in scientific processes.  
Thematic analysis was applied to the uncovered VR literature with the aid of NVivo 11. While 
manual coding techniques have proven successful in traditional literature reviews, the 
computational power of thematic analysis software helped gain a deeper insight into the data than 
otherwise possible. Resources were thematically analysed for the papers focus, future 
recommendations made, gaps and limitations highlighted in the literature, key findings, models, 
participant and the technology discussed. All data from this literature review (codebooks, 
classification sheets and figures) that can be made public is available through: 
doi.org/10.17028/rd.lboro.6177005.  
3 Literature Review Results 
3.1 Current Research Focus on VR/ AR 
To reveal the current focus of VR/ AR research, Figure 1 shows the key areas of research 
discussed in the reviewed papers. These topics presented in the hierarchy chart give a picture of 
the current knowledge of VR/AR technology, retailers, customers and different shopping 
environment in the VR shopping field. 
 
Figure 1. Hierarchy Chart showing Research Focus 
The key outcome of this analysis is how most research focuses on the Consumer Experience 
(orange) and the human factors of Virtual Reality (Green). This is despite the literature search 
focusing on technology literature; see Table 1. While inspecting research distribution over time 
(Figure 2) a convergence on the need to understand the human factors of the v-Commerce 
consumer occurs from 2016 onwards. These issues have been repeatedly highlighted for over 20 
years, yet are still unanswered.  
 
Figure 2. Heat Map of Prominent Research Focus Over Time 
Critically, 15 papers state consumers are positive about AR/VR because they are new 
technologies that producing a significant novelty effect (Meißner, Pfeiffer, Pfeiffer, & Oppewal, 
2017; Yim, Chu, & Sauer, 2017) and providing specific benefit such as efficiency and better 
shopping value (Dacko, 2016; Papadopoulou, 2007), which further lead to increase their 
shopping motivation (Altarteer et al., 2013). Recent market research revealed that 58% of 
customers consider shopping with digital technology will be more interesting (Perks, 2016), and 
63% saying they expect such capabilities to change the way they shop (Parro and Santoro, 2015). 
While VR requires further improvements in terms of technical solution and operational business, 
as consumers are still perceive the virtual environment as being in the stage of development 
(Papagiannidis et al., 2017).  
The second most important outcome is that 37% of all papers argue that retailers need to 
understand those factors that affect consumer perceptions. Specifically, they need to better 
understand the factors that influence v-Commerce consumers. These have been classified into 
comfort, content (environment, information, product display and product features), functionality 
(accessibility, interactivity, personalised service, vividness), media richness, perceived value 
(convenience, cost and trust), social networking and user experience (physical presence, product 
involvement and product perception). Therefore, these factors should be considered when 
developing VR shopping environment. 
The third most important outcome relayed to value theory of VR. To understand consumer 
behaviours and examine the nature of the experience offered, it is necessary to investigate 
consumers and retailers and compare different shopping channel (offline; online and VR). 
Regarding value to retailers, eight papers state that VR shows great potential for retailers. As it 
is considered to be highly innovative and market leaders in the adoption of new technologies in 
the marketplace. As such, benefits to early adopters may be significant. Nine papers report that 
VR can also provide brand engagement and offer retailers a plethora of profound ways to educate 
the consumer about a brand, share their brand’s story with customers, reinforce brand values and 
customer loyalty.  
Regarding to value to consumers, 11 papers show that consumers’ motivation can be considered 
as either hedonic value (for fun) or utilitarian value (for efficiency). Therefore, VR may provide 
value for consumer through these two aspects. Consumers can stay at home to compare or choose 
a certain product; reducing time and effort while shopping. Additionally, hedonic values refer to 
the emotional state generating from the experience and may include all elements (e.g. colour, 
music and other design elements) that contribute to a state of pleasure. Shoppers can receive 
value from these experiences, which their satisfaction and loyalty will be affected accordingly. 
There are benefits and costs associated with not only the products/ services being purchased 
online, but also the processes of obtaining them. 
3.2 Underlying Themes in the VR/ AR Literature 
To expose underlying themes in the VR/ AR research outside of explicit research focus, Figure 
3 maps the literature disciplines against key themes common throughout the texts. Critically, 
these themes are discussed within the literature as separate to the explicit research focus presented 
within Section 3.2. 
 
Figure 3. Heat Map of Underlying Themes vs. Research Discipline 
While key phrases such as shopping, online, shoppers and retail can be expected from the search 
terms of this review (see Table 1), many of the phrases coming from the word frequency search 
are both unexpected and intriguing. Terms such as ‘service’, ‘museum’ and ‘tourism’ 
demonstrate the considered application of VR/ AR outside the retail or physical items and into 
the commoditisation of experiences. One of the most interesting terms is ‘design’. As fashion 
companies pursue of higher profit and market share though leverage VR shopping, future 
research is suggested to feed into the design and expansion of v-Commerce platforms. 
What is crucial though is that the majority of underlying themes centre on UX design or factors 
that influence buying behaviour. This contradicts the more widespread focus of research 
presented in Section 3.1. Consequently, while the literature may appear to address a wide range 
of topics, a convergence on the monetary application of VR/ AR in an e-Commerce context is of 
vastly higher prominence than development for experiential or technical benefits. 
It is intriguing how website design research indicates that comfortable page layout, efficient 
search engines, updated information, clear navigational structures, simple checkout procedures 
and user-friendly interfaces were important to consumers’ use of online shopping. These design 
features could also be applied in VR shop design. Similarly, the layout of store in the 3D 
environment is regulated by a different concepts because it operates under new store design 
conditions and customer navigation functions (Vrechopoulos et al., 2009). Despite this research 
requirement being made a decade ago, the unique HCI theory required to address it remains 
elusive within the VR/ AR literature. Thus it will increase commercial benefits through 
appropriate design of commercial premises (e.g., shopping malls (Huang et al., 2016). 
Apart from design, another critical term is experience. Studies show that user experience refers 
to consumer participation and the environment relationship that results from the consumer 
interactions within a product, environment and brand. These have a holistic nature concerning 
cognitive, emotional, affective, social and physical responses to the shopping environment. On 
the other hand, Kolko (2009) suggests researchers focus on designing experiences rather than 
designing artefacts. It is expected that experience design become today’s commercial art, for 
example, as Pine & Gilmore (1998) suggested that create a theme that combines different product 
demonstrations together into one staged experience. 
On the other hand, through exploring shopping environment of online and in-store, it is 
discovered that v-Commerce may have to make up for some of e-Commerce’s inadequacies. This 
is because e-Commerce cannot include physical and tactile factors, which lack of product 
perception, and consumers may unable to compare products from the quality, size and style.  
Therefore, in order to design effective v-Commerce shopping environments, designers should 
stand on the consumer’s perception to understand the characteristics of consumers’ acceptance 
of technology, keep abreast of technological innovation and market trends, etc. This is to help set 
up marketing and retail strategies to enrich and improve the consumer shopping experience 
effectively. 
3.3 Research Gaps with VR/ AR 
To uncover the most prominent research gaps related to VR/ AR, Figure 4 shows that the gaps in 
the current knowledge of virtual reality and retail sector. These gaps presented in the heat map 
need to be addressed through future research. 
 Figure 4. Heat Map Identified Showing Gaps in the Literature Against Time 
The most resounding calls for research in recent years are Consumer access to VR (7), Level of 
Interactivity in retail environments (9), reconsideration of traditional HCI theory considering new 
interaction opportunities in VR/ AR (8) and how to design effective v-Commerce environments 
(8). While the prominence of these research themes has increased in recent years, they have, 
without exception, been called for by academics for over 13 years. 
At a more holistic level, the most prominent questions in recent years relates to designing for v-
Commerce. While consumer experience has enjoyed equally important prominence between 
2000 – 2015, the reduction in authors calling for research into these areas suggests that the key 
questions in these areas have already been answered through existing research. 
One important deficiency in the literature is the lack of influence variables concern towards v-
Commerce shopping. There are 32 papers called on researchers to examine these moderating 
variables, including age of user, the interaction effect, prior VR experience, purchase time frame 
and brand communication. Hence, future research will strongly focus on verify whether a number 
of independent variables that have been shown to affect consumer perception will have 
significant impact on virtual retailing. 
Furthermore, 50% of all papers state that there are still major gaps in the knowledge related to 
VR shop design. First, only few studies incorporated social stimuli of the online environments as 
main constructs in the S-O-R framework. Therefore, the papers proposed further research should 
develop S-O-R in human-computer interaction environment and social dimension. Second, eye-
tracking, as an important technology for VR shopping, the challenges and efforts put into mobile 
eye-tracking studies are seldom made explicit in academic literature. Therefore, we suggest 
researchers incorporate eye-tracking methodologies into further VR studies. Third, there is no 
literature about user interface and design for disadvantages shoppers, which would be a very 
interesting area to engage with.  
Additionally, there are many gaps lie in consumer behaviour and VR/AR-related studies and how 
they link to sales. It is suggested that more in-depth investigation of human interaction to expand 
existing knowledge about consumer response to interactive technologies, as well as understand 
consumer behaviours and motivations within different sales channel. Moreover, Bonetti et al. 
(2018), Meißner et al. (2017) and Moorhouse et al. (2018) asked researchers to explore these 
technologies’ acceptance.  
To generate a bigger impact, 8% of papers also show that the experimental results generated in 
laboratories might differ from the real-world environment. Therefore, further research should 
request permission from real VR retailers to manipulate some of their stores’ variables in order 
to run a field instead of a laboratory experiment, it would be very difficult but it is important for 
theory development (i.e. high external validity). To explore this further, future research should 
examine the impact of exposure to a Virtual Reality experience via pre- and post-usage 
measurements of the dependent variables. This also requires a longitudinal study in the future 
that will review this work and examine whether new outcomes are discovered and whether the 
immersive environment has become more ‘accepted’ and, thereby, participants perceive more 
experienced with VR. 
4 Discussion 
4.1 Current Research Focus 
The current research extensively investigated the potential of AR/VR as a tool for e-Commerce, 
whether consumers will have a positive attitude toward these interactive technologies. Since VR/ 
AR currently has more enthusiasts than experts, which suggest that although the technologies are 
available, most consumers have yet to fully in engage with it. Accordingly, studies explore the 
value theory of AR/VR. Such technologies open up ample opportunities for retailers to connect 
with customers from their comfort home. Meanwhile, consumers benefit from both utilitarian 
and hedonic value. For example, reduce perceived crowding, increase user satisfaction, and then 
bring a competitive advantage for retailers. Through virtual try-on, reducing risk in customers’ 
buying process, retailers then benefit from less return rate. However, these papers point out there 
are many factors will influence consumers’ perceptions in v-Commerce shopping, including 
comfort, content, functionality, media richness, perceived value, social networking and user 
experience. 
These findings enable us to appraise the research areas which are well understood and thus less 
suitable for innovative potential exploration in how VR is going to take over shopping malls and 
will help in making better decisions. However, in consideration of fictitious possibilities offered 
by virtual worlds, this positive perception then may not available when consumers are looking to 
buy products that are actually in use (Papagiannidis et al., 2017). Furthermore, the majority of 
consumers were also concerned about the devices’ pricing along with peripherals, adapting the 
new technology, which concludes to be worried about the user friendliness of the complete 
system (Sharma and Bach, 2016). In addition, Papadopoulou (2007) argue that the procedure of 
shopping in the VR store is more time consuming than the conventional web, because they 
involved typing instead of clicking. Consequently, they are still perceive the virtual environment 
as being in the stage of development. The current knowledge still lacks understanding the unique 
human factors or v-Commerce scenarios well enough to design effective and efficient retail 
platforms which justify the high access price (retailer platform development and consumer 
investment in technology). 
The industry implications for these outcomes is that within the recent positive consumer response 
of virtual reality, v-Commerce is predicted to become next generation market platform. 
Therefore, it strongly encourages retailers to adopt such innovative technology either in-store or 
online to gain competitive advantages. Before adopting VR, company need to critical assess 
consumers’ perception of the technology and ensure that dimensions that their customers view 
as being important are designed to be attractive to them. 
4.2 Underlying Themes 
This review proves that in the current VR/ AR literature, the most prominent underlying themes 
are design and experience. The findings expose website design and virtual store design are 
important to home shopping. While the traditional retail store layout theory produces predictions 
that are not consistent with the virtual scene, as consumers are able to reach any virtual shop 
directly. Thus, more consumer-friendly user experience should be further developed to influence 
consumer buying behaviour online. 
These findings enable us to understand which disciplines are under researched relating to 
beneficial technological applications in how current literature on VR has emphasised the retail 
and technological aspects of VR, but it has neglected the end user’s needs and problem. Yet, VR 
is increasingly used in retail sector, even though research has not been able to catch up with the 
trend from a design perspective. Pantano (2015) suggests these technologies will help create new 
marketing experiences. In particular, v-Commerce may combine the benefits of the electronic 
trading environment with the information richness of face-to-face trading through features that 
compensate for the loss of physical presence associated with e-Commerce (Chesney et al., 2017), 
such as absent of merchandising presentation, especially for clothing category (Kaplan and 
Haenlein, 2009). Thus, the questions that might bring to future are how to effective and efficient 
combine the value of online and offline shopping environments to v-Commerce, and what are 
the added-values we can create in v-Commerce to improve shopping experience. 
The industry implications for these outcomes is that v-Commerce shopping should support the 
notion of providing a solution ‘design for your needs’. It is important for retailers to mix the 
value from different sales channels and bring it to build user-friendly VR shopping. 
4.3 Research Gaps 
This review demonstrates that the most called for (yet unaddressed) research areas are the lack 
of influence variables concern towards v-Commerce shopping, the lack of knowledge related to 
VR shop design (social dimension, eye-tracking, disadvantages shoppers’ considerations), the 
lack of understanding of how AR/VR link to sales, lack of understanding of VR acceptance for 
shopping and the experimental results generated in laboratories might be different from the real-
world environment. 
Figure 4 reflects that many studies calling for research VR shop design, while design aspect has 
been the focus a lot of papers for retailing and technology discipline. This means VR as a fresh 
technology, even though it has been introduced for a long time, researchers have only been paying 
attention to it since 2013. VR shopping design is an emerging research topic from 2017, thus a 
more sustained attention and a well-developed system are needed. Designers need to consider 
various influence factors that might affect shoppers’ perception when developing virtual 
environment for retailing. These factors are not unique, but joins the growing body of research 
calling for better emotional and cognitive understanding in the consumer in order to develop 
more effective, and emotionally seductive e-Commerce platforms (e.g. Parker and Doyle, 2018; 
Parker and Wang, 2016). 
The industry implications for these outcomes is that VR is emerging in design aspects to meet 
the consumer need, including user interface design, user experience design, visual merchandising 
etc. Successful completion of this research will enable a new means to understanding UI design 
for VR shopping and provide practical implications for multidisciplinary fields.  
5 Conclusion 
This paper set out to direct research projects into as yet under explored to increase the efficiency 
and effectiveness of the retail research community. Through thematic analysis of 89 pivotal 
journal articles, the main contribution of this paper is it signposts a clearer framework for locating 
future research inquiry and it highlights a research agenda that may provide the catalyst for this 
process. 
The implication of this review is that retailers should be realised that the today’s shoppers may 
have high expectations from these immersive environments and, thus, they will require to adjust 
and take this into account when developing relevant strategies (Papagiannidis et al., 2017). It 
should be highlight that it is important to focus on store design features and user experience 
design to enhance the social dimensions of being a customer in a VR shop as well as the 
‘utilitarian’ and the ‘hedonic’ dimensions. They should also integrate the benefits of online and 
offline shopping, which consumers most rely on (e.g. personal advice, after-sales service, etc.). 
This literature review is limited in the scope of the VR search terms used (see Table 1) and the 
number of sources used in the search. While computational software NVivo has allowed for the 
analysis of most sources than before, a greater focus on papers before 2015 could provide a 
deeper insight into the research avenues that remain uncapitalized upon. Future research should 
focus on develop the fundamental human factors design theory for VR shopping environments, 
focusing on the lucrative fashion market, predicted to be worth £64 Billion by 2020 in the UK 
alone (Sender, 2016). This addresses the issue that until now, successful commercialisation 
remains elusive due to the lack of human factors theory to direct the interaction design process. 
Therefore, we need to understand: 
1. The format of VR shopping experiences that consumers and retailers best respond to 
because this will allow designers to create virtual retail environments which efficiently 
encourage buying behaviours. 
2. The ways VR shopping can offer retail experiences of higher value to target consumers 
than current retail environments because this will allow designers to focus on the retail 
areas that may profit most.  
3. The barriers and enablers of VR adoption for fashion retailers because all commercially 
viable designs must overcome technological issues to diffuse in the marketplace. 
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